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3 (71 ) 3anBM7ejb 



Bcccox>3iiuA MayMiio-HCcieaosaTCibCKiift miictht>t 

no .KptftlfHHIO CKBawiiM If GvpOBUU paCTBOpfiM 



(541 yCTPOnCTBO H^fl VCTAHOBKH PAClllHPREMOro 
XBOCTOBMKA B CKBA/KHHK 



1 

H3o6p*TtHHt OTMOCHTCH K KpefUeHMlO CKB3- 
HtHK H npeiHaiHSMeHO K HCnaib30AUHHK) HpH 

hwiruhh npoHHuacMwx h/ibctob a neo6ca- 
>ce«Hwx cKaa>KMHax m peMOirre oCcaAHWx ko- 

H38ecTHo ycrpofiCTao aia ycraHoaxH pac* 

UJHptieXOrO XBOCTOBHKa 8 CKBaaCHHe, aiaiovaio- 

mee 3aKpeiucHHy» aepxKeA yacrbio Ha rpy- 
6ax xt* cn\CKa'vcTpoficraa a cKBa*HHy no- 
.ivK> uiTanry c nbpuwcM a HHUCHefl sacra m 
oxaaTbfaaioiuHH nopuieHt mcmtup c pacimtpH- 
toi*m. y era bobjich h u A Ha unaure c aoaMOXi- 
HocTbio nepevemeHwa 

B *tom ycrpoftcTB* xaoctoawK paaxewen 

Ha* tUMHHjpO* C paClliMpHTCICM, HTO a a 03* 
V pNMKUX CMTyaUHflX M0*eT OCAO*HMf> «1HK0K- 

AaaKio aoapHM iio-aa ocTawcHHH a ckbbjkhbc 
MaccHBHoro tiH-ituupa, 

T . HaRCkuee k nptJiflsraeMOMy no 

,.■ rexHHMecKoA cviuhocth h jioct h rac.MOMy pe- 
ayAbTary aa^peTCH ycTpoficTao juta ycraHoaKH 

. paCIDHpflCMOro XBOCTOBHKa a CKBa/KHMC BUTZIO' 

sa»uiee npMeoMHHennufi k tcaiOKHe rpy6 um- 
ji *HAp h pa3MCtueKHbffi a cro nonocTM nopuie«b 
co ojtokom a aepxH h wacrH m paciuwpHTe/ieM 
co nrraHroft — a hu*h«h nacra [2]. 



2 

HWOCTBTKOM M3BCCTHOrO yCTpoftCTBK *0- 
JWCTCH C.lOJKHOCTb TeXHO-lOrHM aaxpervieHH* 
XBOCTOBMKa. MT<) CB«3«HO C lieotfXQAHMOCrblO 

coaABHHa a Tpyftax H3<5b»TOMMoro AaBJteHH* 
(120—130 Krc/cii*) a,™ pacuiHpeHHH xbocto- 
bmkb, <jto noBUiuacT onacHocTb pa6or h ipe- 

* 6yer Hcnaib30Ba«ne HaaeMHoro mctohhhkb aaa- 
acHHft (ucM<*HTHpoao<inoro arperaTa h*ih 6ypo- 
ooro Hacoca). 

Ucib M3o6peTCH«a — ynpomeKMC texnaio- 
thm aaxpcoaeHH* xaocroaHKa. 

w 3Ta aejib aocTHraercn ti?m, sto u«-i>ikap 
Buno/iHCH c KaHa.ia.MM juih coo(5wCHHfl noa* 
nopiUHtaofl no-iocTH c 3aTpy6HWM npocrpan- 
ctbom. a nopuieHb cHaOxtH MexaBM3!H0« juifl 
<t>HxcauHK ero a mMMHjipe, BbinaTHeHHOM a bh- 
iie noanpy»HKe«Horo a oceaoM Hanpaa^eHHH 

}$ uiTOKa c paAMa.ibHo hoabkhcuumh uiapaMM. 
pa3MeuueHHWMH a KOJibueaux nporoMKax nopui* 

Hfl H UHAHHzpa, • • 

Ha nepTe^cc H3o6pa>HCM o6iumm bha ycrpod- 
craa a pa3pe3c ncpen «aMB.ioM jaKprn^enKJi 

20 XBOCTOBHKa. 

yCTpOflCTBO BK.TIOMaeT UH^HHjp I c KaHa- 

jiaMH 2 h 3 m nopujeiib 4 c noimpy^HueHHUM 

ZUT0K0M 5. ClITBHrOM 6 M pactiiHp'HTC^rM 7. 



u - , v ... • 
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^JOA/llpOTOMKOM 8 Ita BHVTpOHHCfi NOBCpXHOC- 

pa.\na.iuHO nojBHJKHhie 
^wS^&^l^ u,apbl 9t ^a«««ieflcr- 
% .^MnaiHeHHUM c KauuttbA ka- 

BBKOft J|0 V< BWCTVIIOM ||. KBM0.1 3 BbtaMReH 

M^^P"'*^ P a «iw»P»Tt.u 7 '<Ha0*eH 
a;naH0M:fi3.'\-, 

^te^uyYuHiiifupoM 1 n pacumpHraicM 7 
^i^M^BOCTOiHK 14. Hojhuhh 15 o6o3Ha* 
— • ^pyCw rpy$ jut* paciJ>HK- 
^tauHii ropuiHH 4 co mraHroft ti h pacuiHpKTe- 
7.#Ls* otaenewiR aauacoHHfi b nopuiHe 
^S^.-^tox 5 BMfKMKeM C KaHa.iaMtf 16; 
IS^V^*" 1 uiTOKa 5 m nopuiH* 4 

J.;^^5M3)CMOTpCMW ytUOTHMTC.lliHWC 3.1dMCJITU 17. 

y^^^^P^P^ noiocTb Ifi riii.uiHjpa I co- 
|i'-5s^*tt*Ha c Tp\6KUM, 3 nojnoptimeaa* noaocrb 
r * U9.4epc3 Kaaa.iu 3 « 2 - c jaTpyoHWH npo- 

CTpaHCTBOM. 

, .' f ■ AycrpAfircrn paoorarr citjvioiuiiu o6pa- 

^t ; B nopiueHb 4 »iaa,iHaaK>r ujtok 5 h $hk 
; CMpy*6T fro uiapa)iM 9 a hh*h*m nojotteiutK. 
"'^vrTIocic yruro noptocnb 4 acTAOtiiier » iuuimiji|i 
S*$?tjP coBMettteH** Uiapoa 9 c xxubiteaoA xaaaa 
^^^^^mchiik ruunpyaciawiimA 
^uitok 5 cbomm BwcTynoM li Bbua&iMBaet uia- 
py 9 a KOJbUOBvio kjujpkn 8 h tcm cb*um 
nopiueHb 4 ^HfcCMpycrcn othocmtciuko uicimma- 
pa I lip* ji:wx* ycTpoiicTBa 8 cKsaacxHy Tpy- 
6bt 3aua:*«*>T aiukoctmo icih *« lanai- . 

H«K>; MUCTfilH**. B.pt'tt.lbTaTf VTOfO JaB.1fMM< 

a nrunop^ijfBoiS nQ.iocni 19 pjctvT m paBKo 
nup</CTa7r!«CKov.y .i;i<UCHHK> )arp\6Koro 
CTOlOa AWJ.KOCTM. UpM JOCTlfttCMHH riyOMHhi 

vera hob Kit KHocroNitka b rpytiu cOpacuaaiOT 
rpy3 !o, koT'«?uh s.;an.KTH;jt'T iijton 5 B nop- 
tutHu 4 I lp«t >t<)V Ko.iuufRatt KdHaBfca IG 
wrota c>hMi*: : .ac7c« c 4>HKc<*TopaMH 9. btb^* 
KMBdevMv^ ;;«f.:HMjr*«i\i t a imp men* 4. nocac 
Mcro nopiueHb 4 :;<*.i .leMcTBHew pajwxra abb- 
j*hhm b mon'ipuiHeaiiA 19 n Ha.inopumeaoA Id 
»aif*m\ uM.iHM^pa i .inMMtrca nacpx c npo- 
TarMBJiHafrv pacujMrMTtr.iw 7 4rpci xboctobhk 
14. flopujOHi, 4 cr, !:«T,':iinja H h pacuHpHU- 



IB 



as 



IB 



IS 



^om 7 aBHttyrcfl ao to* jrop, fioKa itfiafiaH 13 
He cajeT d cexoo 12 KaHa^a 3. 3thu ziocTHra-* 
erca HaAc>Khoc*pa3o6iueHMe TpyCworo aa 
rpySiioro npptrp/iiicTBaiiia c^y^iAlhoBp€3wie^ 

auHapoM 1 k no|>miicM "4^ u Viia^btei^^^ 
ii ujtokom 5. Ha 3tom saxaHWHBa efcW yicmi- ; 
pcMMc xaocTOBHKa 14 c ynopoM ero.£ iiKRMfl4P 
I h ycrpo Actbo 1 noAH hmbiot H3 ckiakiiH^c : i 
rrpOTRniaaKHCM pacimtpirrota 7 / qcj^^ocrWi- ■: 

npexio^^HHoe >^po«<rrBO Jtiik ^Hoaictf " 
pacuiupaeMux XBocroaHxoB a cxaa)KHKax «o> 
bo.7ht chct ynpoiueHHK TftXKOJiorHH nyrcn 
mciuiiwchhw McnoatooBaaHg Haaeaitiux hctoh-; 
hhkob jaaaeMHsi. HanpHMap a«MenTKpoao««Nux , : 
arperanw, h noauuitHMn ypoa«n TexHHXH Oe- 
aonacMocTM pa6or Ha ycrve noBucwTb a<^ex- 

TMBMOCTU NSOaaUHK CKB3)KHH. 



m 



L yCTpoAcTBO 2A* yCT3HOBKH paCUIMpHBMO- 

ro xaocroBHxa a cxaa*Ufte. aicamaniaee npa» 
coeANheHR&ia k xaaoHMe tpyfi muaiup m paj- 
MtmtNNufi m €fo floaocrM nopmcifb co umycbM 
a Mpxmft were m pacutMpirrexeMvcq ^ prfafe^ 
roA — a HMmHtA MactN. orAunwou^tecn TtU. 
«*to. c ueauo ynpouieMHa tcxholiooih aaxpwf- 

■ICHHH XBOCTOBHKa. UM^IfMap BWnO.IHCM C XB- 

Ha.iaMii xia coo6tueNHff no.tiiopiuMca<>A no.ioc- 
th c MTpyAHUM npciCTpancTBOM. a nopiueHb 
cxataeii vexa«M>voM xix 4>HKcamiH wo a «h- 

2. ycrpo Actbo no n. P, urjtiHutouteec* tcm. 
MTO MCXaHHlW ^MKcaitH^ nopuiMR mnoMtH a 
B«ae nojnpy^cMKCNHoro h occboh HanpaaieMNM 
urroha c p*.inajiwio ikubh^nuhh iuapasiH # 
pa^MCflUHK^^ a nikibm-BUji npotONxax nopuj. 

KM h IIM.tl'JUpa. 

rfkTONHMKM Mll^pMailKH. 

r;pwnaTM« ao BHHMaHM* upn. »xcncprK3e 
i. IlarcMT CUIA Si 3179168. i«, 166—14. 

Ofry&iNK. 1965. 
m 2. €<)il Week*, t 17. W II, c. 23-32 

(npor.irmii. 
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(54) DEVICE FOR SETTING AN EXPANDABLE LINER IN A WELL 

1 

The invention relates to well casing and is intended for use in isolation of permeable 
formations and uncased wells and repair of casings. 

A device is known for setting an expandable liner in a well that includes a hollow rod, 
secured by the upper portion in tubing for lowering the device into the well, with a piston in 
the lower portion and, surrounding the piston, a cylinder with an expander, the cylinder being 
mounted on the rod so that it can move [1]. 

In this device, the liner is disposed above the cylinder with the expander, which in 
failure situations may complicate repair of failures due to the fact that the massive cylinder is 
left in the well. 

The design closest in technical essence and achievable result to the proposed device is 
a device for setting an expandable liner in a well that includes a cylinder added to the string 
and a piston disposed within its cavity, with a stem in the upper portion and an expander with 
a rod in the lower portion [2]. 



2 



A disadvantage of the known device is that the technology for securing the liner is 
complicated, associated with the need to create excess pressure in the tubing (120-150 
kgf/cm 2 ) in order to expand the liner, which increases the risk of the operations and requires 
use of a surface source of pressure (a cementing unit or a mud pump). 

The aim of the invention is to simplify the technology for securing the liner. 

This aim is achieved by the fact that the cylinder is implemented with channels for 
communication between the cavity below the piston and the casing string-borehole annular 
space, and the piston is equipped with a mechanism for locking it in the cylinder, which is 
implemented as an axially spring-loaded stem with radially movable balls disposed in annular 
grooves of the piston and cylinder. 

The drawing depicts a general sectional view of the device, before securing of the 
liner is begun. 

The device includes cylinder 1 with channels 2 and 3 and piston 4 with spring-loaded 
stem 5, rod 6, and expander 7. 
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Cylinder 1 in the lower portion is implemented with annular groove 8 on the inside surface, 
and piston 4 has radially movable locking devices, for example balls 9, engaging annular 
groove 8 of cylinder 1 and stem 5, implemented with annular groove 10 and ridge 1 1 
[Translator's Note: possibly lug or projection]. Channel 3 is implemented in the form of seat 
12, while expander 7 is fitted with valve 13. 

Liner 14 is disposed between cylinder 1 and expander 7. Position 15 indicates a 
weight to be released into the tubing for unlocking piston 4 with rod 6 and expander 7. To 
facilitate movement in piston 4, stem 5 is implemented with channels 16. 

Packing elements 1 7 are provided to make stem 5 and piston 4 leak tight. Cavity 1 8 
of cylinder 1 above the piston communicates with the tubular space while cavity 19 below the 
piston communicates with the casing string-borehole annular space through channels 3 and 2. 

The device operates as follows. 

Stem 5 is forced into piston 4 and locked by balls 9 in the lower position. After this, 
piston 4 is forced into cylinder 1 until balls 9 are aligned with annular groove 8. In this 
position, spring-loaded stem 5 by means of its ridge 1 1 forces balls 9 into annular groove 8, 
and thus piston 4 is locked relative to cylinder 1 . When the device is lowered into the well, 
the tubing is not filled with fluid or is partially filled. As a result of this, the pressure 
increases in cavity 19 below the piston, and is equal to the hydrostatic pressure of the column 
of fluid in the casing string-borehole annular space. When the depth is reached at which the 
liner is to be set, weight 15 is released into the tubing and forces stem 5 into piston 4. In this 
case, annular groove [illegible] of the stem is aligned with locking devices 9, pushed into 
piston 4 by cylinder 1, after which, under the action of the pressure difference between cavity 
19 of cylinder 1 below the piston and cavity 18 above the piston, piston 4 moves upward 
while pulling expander 7 through liner 14. Piston 4 with rod 6 and expander 
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7 moves until valve 13 is seated in seat 12 of channel 3. This achieves reliable isolation of 
the tubular space and the casing string-borehole annular space if there is damage to packing 
elements 17 between cylinder 1 and piston 4 and between piston 4 and stem 5. In this case, 
expansion of liner 14 with its seating into cylinder 1 is completed, and the device is lifted 
from the well while pulling expander 7 through the remaining portion of liner 14. 

The proposed device for setting expandable liners in wells, as a result of simplifying 
the technology by eliminating the use of surface sources of pressure such as cementing units 
and improving the level of safety for operations at the wellhead, makes it possible to improve 
the efficiency of well isolation. 

Claims 

1 . A device for setting an expandable liner in a well, including a cylinder added to 
the string and a piston disposed in its cavity with a stem in the upper portion and an expander 
with a rod in the lower portion, distinguished by the fact that, with the aim of simplifying the 
technology for securing the liner, the cylinder is implemented with channels for 
communication between the cavity below the piston and the casing string-borehole annular 
space, and the piston is equipped with a mechanism for locking it in the cylinder. 

2 . A device as in Claim 1 , distinguished by the fact that the mechanism for locking 
the piston is implemented as an axially spring-loaded stem with radially movable balls 
disposed in annular grooves of the piston and cylinder. 

Information sources considered in the examination 

1. US Patent No. 3179168, cl. 166-14, published 1965. 

2. Oil Week, Vol. 17, No. 11, pp. 23-32 (prototype). 
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